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Glossary
Accumulated benefits method—An actuarial cost method whereby periodic
contributions to a pension plan are based on benefits earned to date computed
using the plan formula and the employees' history of pay, service, and other
relevant factors.
Actuarial assumptions—Variable factors such as mortality rates, employee
turnover, and future salary scales, used in estimating ultimate pension benefits
and periodic contributions to pension plans.
Actuarial cost methods— Techniques used by actuaries to establish an
amount for periodic contributions to pension plans.
Actuarial gains and losses—The effects of (1) deviations between actual performance and the actuarial assumptions, or (2) changes in the actuarial assumptions as to future events.
Benefit methods— A class of actuarial cost methods that assigns a unit of
retirement benefit to each year of service based on conditions existing at that
particular time. (See accumulated benefits method, benefit/ compensation
method and benefit/years of service method.)
Benefit/compensation method— An actuarial cost method which attributes
a percentage of the total estimated benefit to each year based on the ratio of
compensation earned in that year to career compensation.
Benefit/years of service method—An actuarial cost method which attributes
an equal dollar amount of the total estimated benefit to each year of service.
Cost methods—A class of actuarial cost methods which allocates the present
value of projected pension benefits to years so that the same amount of cost or
the same percentage of compensation is allocated to each year. (See cost/compensation method and cost/years of service method.)
Cost/compensation method— A n actuarial cost method which allocates the
present value of pension benefits to years of service so that the percentage of
pension cost to compensation is always constant.
Cost/years of service method— A n actuarial cost method which allocates
the present value of projected pension benefits to years of service so that each
year receives an equal dollar amount.
Defined benefit pension plan—A pension plan that specifies a determinable
pension benefit, usually based on age, years of service, and salary.
Defined contribution pension plan—A pension plan which defines the
employer's contribution; the benefits resulting therefrom vary depending on
the return earned on the invested contributions.
Interest— The return earned on funds invested to provide for future pension
benefits.
Normal cost—The annual cost assigned, under the actuarial cost method in
use, to years subsequent to the adoption of a pension plan, exclusive of past
service cost.
Past service cost— Pension cost assigned, under the actuarial cost method in
use, to years prior to the inception of a pension plan.
Vesting— Granting employees pension benefits which are not contingent on
remaining in the service of the employer.
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Executive

Summary

Pension benefits are an important part of employee remuneration. Providing for
these benefits requires funding by employers, investment of pension plan assets,
and accounting for pension expense, pension plan investments, and for the obligation to pay benefits when due.
Unfortunately, accounting for pensions is a complicated matter; one not easily
understood, and one that involves a number of parties—employers, actuaries, accountants, regulators, and employees—each with its own aims, interests, terminology and methodology. The result has been an abundance of plans and accounting methods.
Five general actuarial cost methods are in current use for defined benefit pensions. These are of two classes: cost methods in which a portion of the present
value of projected pension benefits is considered to be the pension costs of each
year of employee service, and benefit methods in which the cost of pension
benefits payable to an employee for each period of service is determined based
on current conditions.
These actuarial cost methods are:
• Benefit methods
o Accumulated benefits
o Benefit/compensation
o Benefit/years of service
• Cost methods
o Cost/compensation
o Cost/years of service
There are dramatic differences in the timing of pension funding requirements
(employer contributions), recognition of pension costs, and the accumulation of
fund balances under each of these methods for any given covered employee
group even with similar assumptions. Examples of these are given in the booklet.
Accounting, reporting and funding a defined benefit plan requires (1) estimating
anticipated pension benefits to be received by employees, (2) estimating the
employer's cash outflows required to ensure that cash is available to meet the
benefits, and allocating this amount to the employee service periods, (3) monitoring progress to that goal and making adjustments to periodic cash contributions
as needed, and (4) allocating the employer's pension expense to accounting periods on a systematic and rational basis.
Standard-setting bodies, notably the FASB, the SEC, and the International A c counting Standards Committee are trying to narrow the differences and provide
adequate guidelines. They have not been very successful in the past. Also, certain
federal laws have caused reconsideration of present generally accepted accounting principles. Rules for disclosure by employers and for accounting and reporting
by pension plans themselves have recently been issued by the FASB.

The booklet offers step-by-step illustrations of (1) estimating ultimate benefit, (2)
determining employee's annual benefit, (3) estimating employer's total ultimate
cash outflow, and (4) reporting pension fund earnings and payments to employees from date of retirement to date of death, given common assumptions. An integrated series of exhibits is used for this purpose.
Additional tables and graphs are given to illustrate the effect of changes in assumptions, such as rates of return on investment, mortality, and other actuarial
gains and losses. The effect of changes in rates of return are often drastic.
Past service cost, the pension cost of employment prior to the inception of a plan,
results in pension obligations. These must be included in future pension contributions in a rational and systematic manner. A variety of the acceptable methods
designed to accomplish this are discussed and illustrated.
Finally, technical accounting considerations are discussed, such as: (1) Are
employer's obligations to pay pension benefits accounting liabilities? And, (2)
Should pension expenses mirror the results of the actuarial cost methods?
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Accounting for Pensions
Pension benefits are an important part of employee remuneration. Unfortunately,
accounting for pensions is a complicated subject; one not easily understood, and
one that involves a number of parties—each with its own aims, interests, methodology and terminology. Among the major parties are actuaries and accountants. Actuaries are concerned primarily with developing a pension plan that will
meet the funding objectives—that is, in developing a plan that will result in a systematic accumulation of funds sufficient to meet the employer's obligation to employees upon retirement. Accountants, of course, must develop methods of accounting and reporting that will result in sound presentation of the pension expense, the pension fund investment and the employer's obligation to pay benefits.
Accounting, to a certain extent, is dependent on actuarial determinations, but in
accordance with the accrual method and generally accepted accounting principles (GAAP) must take into account not only the cashflows but all underlying factors related to the pension plan. Pension agreements are contractual and are
often tailored to the particular needs of the unique employer and his covered employee group. As a result, a great variety of methods have been developed and accepted in practice. The diversity of actuarial cost methods is compounded by an
even greater variety of assumptions that must be made in order to determine the
required funding of benefits and to account for pension expense and obligations.
Five general actuarial cost methods are in current use for defined benefit pensions. These methods are of two general classes: cost methods, in which a portion of the present value of projected pension benefits is considered to be pension
costs of each year of employee service, and benefit methods, in which the cost of
pension benefits payable to the employee for each period of service is determined
based on conditions existing at that time. These are considered in greater detail
later, but a measure of their divergent results is illustrated in Exhibit I.
It is a dramatic difference. In Exhibit I, pension accumulations—the employer's
payments to the pension plan plus accumulated earnings on fund investments
—are given for the ABC Company pension fund using the five common actuarial
cost methods. This plan is patterned after an existing real plan, and the data are,
therefore, characteristic and reasonable. At the end of the 10th year of coverage
(age 50 for the typical employee), the fund would accumulate to $8,658 or 5% of
the ultimate amount if the Accumulated Benefits Method (A-1) were used, but
would accumulate to $32,650 or 19% of the total if the Cost/Years of Service
Method (B-1) were used. The other three methods fall in between, but the cost
methods accumulate faster than the benefit methods. At the end of the 15th year
(age 55) the respective amounts are: A-1, $25,520 or 15% and B-1, $61,200 or
37%; and for the 20th year (age 60), A-1, $67,030 or 40% and B-1, $103,160 or
62%. These results are for the same group, with the same benefits, and generally
the same assumptions except for the actuarial cost method used.
Clearly, those differences will have had a significant impact on the employer's
cash payments to the plan during the earlier years, it may have impacted reported
earnings in a similar way, and may even affect the ability of the employer to continue to make anticipated pension plan contributions. Yet each of these methods
is generally accepted for funding, and for financial reporting purposes under
generally accepted accounting principles. Such disparity in financial reporting
and funding practices has been a concern to financial statement users, actuaries,
employees, and accountants, and has triggered a major Financial Accounting
Standards Board (FASB) project on accounting by employers for postemployment
benefits.
7

Exhibit I—ABC Company: Accumulation of Pension Fund Assets for an Average
Female Employee Using Various Actuarial Cost Methods
Pension Fund
Assets
$160,000

150,000

A-1 Accumulated Benefits Method
A-2 Benefit/Years of Service Method
A-3 Benefit/Compensation Method

140,000

B-1 Cost/Years of Service Method
B-2 Cost/Compensation Method

130,000

120,000

110,000

100,000

90,000

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000
5,000
Years in Plan 1
Age 41
8

2

3

4

5 6
45

7

8

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
50

55

60

65

This booklet is intended to provide relevant information to parties affected by the
accounting and reporting for benefit plans. It includes:
• A discussion of the variables that enter into the computation of pension
expense.
• A demonstration of the effects of certain of the actuarial cost methods for both
funding and accounting purposes.
• A presentation of the alternatives proposed in accounting for defined benefit
pension plans.
An employer's accounting, reporting, and funding of a defined benefit pension
plan can be segregated into four distinct phases:
• Estimating the anticipated ultimate cash amounts to be received by retirees in
the form of pension benefits.
• Estimating and allocating to time periods the employer's cash outflows required to ensure that a correct amount of cash is available when needed to
meet the requirements of the pension benefits.
• Monitoring progress towards the goal of having enough cash available to meet
ultimate pension obligations and making adjustments to periodic cash contributions if necessary.
• Allocating the employer's pension expense to accounting periods in a systematic and rational manner for financial reporting purposes.
Each of these four phases presents different computational problems and alternatives the results of which may have a significant impact on the employer's cashflow and reported results of operations.
Background
In November 1966, the Accounting Principles Board (APB) of the American Institute of Certified Public Accountants (AICPA) issued Opinion No. 8, Accounting
for the Cost of Pension Plans. Prior to the issuance of APB Opinion No. 8, existing
authoritative accounting literature (primarily Accounting Research Bulletin (ARB)
No. 47, Accounting for Costs of Pension Plans, dated September 1956) dealt
with the use of the accrual method of accounting for pension plans. In the period
1956-1966, the importance of pension plans increased significantly and, concurrently, several divergent methods of accounting for pensions gained general acceptability in practice. The increasing importance of pensions and the lack of consistency in accounting led the APB to authorize Accounting Research Study No.
8, Accounting for the Costs of Pension Plans, dated May 1965. The recommendations of that study became the basis for the conclusions reached in APB Opinion No. 8.
Unfortunately, even though APB Opinion No. 8 narrowed the practices applicable
to accounting for the cost of pension plans, it still permitted a range for determining the annual pension expense by allowing a choice among acceptable actuarial
cost methods, and a variety of acceptable methods to account for past service
costs. The flexibility inherent in these alternatives resulted in a continuation of
the lack of comparable financial reporting among enterprises.
Also, there have been significant changes in laws and regulations concerning
pension plan coverage and administration, most notably the Employee Retire9

ment Income Security Act of 1974 (ERISA) and the Multiemployer Pension Plan
Amendments Act of 1980 (MPPAA). ERISA establishes certain minimum funding
and vesting requirements, and requires the use of the actuary's best estimates as
assumptions. MPPAA requires that employers participating in multiemployer pension plans fully fund the contractual benefits for their employees, past and present, if they withdraw from the plan.
In March 1980, the FASB issued Statement No. 35, Accounting and Reporting by
Defined Benefit Pension Plans, which established standards of financial accounting and reporting for the annual financial statements of defined benefit pension
plans. Pension plans now appear to be closely monitored and controlled by statutory requirements and authoritative financial accounting standards. The FASB's
current aim is to improve standards of accounting for pensions by employers.
As a temporary measure pending completion of its major project, the FASB
issued Statement No. 36, Disclosure of Pension Information, in May 1980, to provide financial statement users with information needed to quantify those differences. The summary of that statement reads, in part, as follows:
There is a need for comparability in disclosures about the financial status of
pension plans made in employers' financial statements. Accordingly, this
statement requires revised disclosures about defined benefit pension plans
in employers' financial statements.
FASB Statement No. 36 does not affect the methods of accounting by employers
for pension plans, but provides for disclosures that should enable financial statement users to understand the data being presented. For defined benefit pension
plans, the required disclosures include:
• A statement that pension plans exist, and an identification of the employee
groups covered.
• A statement of the employer's accounting and funding policies.
• The amount of the provision for pension costs for the period.
• The nature and effect of significant matters affecting comparability of pension
information for all periods presented, such as changes in accounting methods,
or changes in circumstances.
• The actuarial present value of vested accumulated plan benefits.
• The actuarial present value of nonvested accumulated plan benefits.
• The plans' net assets available to satisfy benefits.
• The assumed rates of return used in determining the actuarial present values
of vested and nonvested accumulated plan benefits.
• The date as of which the benefit information was determined.
The FASB Project
In conducting its project, presumably the FASB will follow its standard procedures by issuing a Discussion Memorandum , holding public hearings, and issu1

1

The FASB issued a Discussion Memorandum, Employers' Accounting for Pensions and Other Postemployment Benefits, dated February 19. 1981 and scheduled public hearings on the Discussion
Memorandum for July 1981.
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ing one or more Exposure Drafts that include tentative conclusions for the issues
raised by the Discussion Memorandum. The first part of the FASB project covers
accounting for benefits provided to employees after they stop working for the
employer including: defined benefit pension plans, defined contribution pension
plans, deferred compensation agreements, continued insurance coverages, death
benefits, and severance pay. Accounting issues that pertain to defined benefit
pension plans are being considered first, and accounting issues surrounding
other postemployment benefits will be the subject of later considerations. Accordingly, in the second phase of its project the FASB will study:
• Implementation issues, such as
o Detailed measurement considerations
o Disclosure
o Transition
•
o
o
o
o
o
o

Other issues, such as:
Multiemployer plans
Plans of foreign subsidiaries and other investees of U.S. parent companies
Plans funded with insurance contracts
Defined contribution arrangements
Plans likely to be terminated
Other postemployment benefit arrangements

Estimating Ultimate Cashflow
Benefit Formula
A defined benefit pension plan typically provides for an employee to receive cash
benefits during retirement years based on a benefit formula which includes the
employee's compensation level, years of service and retirement age. For example,
a plan may provide that a retiree's annual pension benefit would be computed
using the following formula:
[(A + B) x C] x D =annual benefit, where:
A = 2% of base compensation up to a social security base amount
B =1½% of base compensation in excess of the social security base amount
C = years and months of credited service
D = vested percentage
While this formula appears straightforward, computing an annual benefit
depends on the specific pension plan's definition or computation of:
• Base compensation
• Social security base
• Credited service
• Vested percentage

11

Plan Definitions
The definitions of these terms may vary from plan to plan but usually are specified
in each plan agreement. For example, the definitions of these terms for this particular agreement might be as follows:
• Base compensation is the highest average annual compensation for any five
consecutive years during the last ten years of the employee's credited service.
• Social security base is the amount of compensation in effect on the retirement date on which old age benefits would be provided.
• Credited service is the number of full years and months of employment
completed before age 65 or date of employment termination.
• Vesting occurs when, with at least five years of service, the sum of the employee's age and years of service equals at least forty-five, or when the employee has at least ten years of service. Partial vesting is the maximum provided for
by either of the following alternative schedules:
Years of
Service

Sum of Age and
Years of Service

5
6
7
8
9
10 or more

Vested
Percentage

45-46
47-48
49-50
51-52
53-54
55 or more

50%
60
70
80
90
100

or
10
11
12
13
14
15 or more

50%
60
70
80
90
100

Given this formula and these definitions, an estimate can be made of the annual
pension benefit that any individual retiree is entitled to receive, as follows:
Mr. "X" has been employed by the company since November 1, 1953. He will be
65 years old on November 30, 1981 and plans to retire on December 1, 1981 (his
normal retirement date). His base compensation, as defined, is $28,000 and his
social security base, as defined, is $9,396. Based on this information, Mr. "X's"
annual pension benefit will be:
A = 2% of $9,396
B = 1½% of $18,604
C = (11/1/53 to 12/1/81)
D = vested percentage
[(A+B) x C] x D = annual benefit

12

$

188
279
281/12years
100%
$13,115

For each year that Mr. "X" lives after retirement he will receive pension benefit
payments totaling $13,115. If Mr. " X " lives for eight years after retirement, the ultimate cashflow to Mr. "X" will be $104,920, (8 x $13,115).
Although it is relatively easy to compute individual annual pension benefits at
the retirement date and even to estimate ultimate cashflow, making those
computations for all employees covered or to be covered by a pension plan is far
more complex and subjective. These computations, however, must be made if an
employer is to recognize and provide for future pension benefits in a systematic
and rational manner.
Many variables are included in any estimate of the ultimate cash outflow for any
given pension plan. These variables can be segregated into three broad groups,
encompassing:
• Characteristics of the pension plan.
• Characteristics of the covered employee group.
• Characteristics of the environment.
Plan Characteristics
The plan described above contains various definitions which directly affect the
benefit computations. The benefit for this plan is based on a final average earnings amount; other pension plans may have benefits based on career averages,
actual ending salary amounts, or may even specify a flat pension amount per
year of service. This plan also uses a social security base amount as a determining
factor and, therefore, when estimating benefits to be paid in the future, an estimate is needed of the future social security base amount.
Additionally, some plans provide retirees with choices as to how benefits may be
received. For example:
• Married retirees may elect to receive benefits in the form of a 50%, 75% or
100% joint and surviving spouse annuity option whereby reduced benefits are
received during the couple's lifetime, and upon the death of one spouse, 50%,
75% or 100% of the benefit is payable to the surviving spouse for life; or
• Retirees may elect to receive benefits in the form of a non-spouse joint and survivor annuity option. This option works in the same manner as the joint and surviving spouse annuity option except that the surviving recipient is not a
spouse (this option is usually available if a spouse predeceases the employee
prior to retirement); or
• Retirees may elect to receive a fixed amount for 10 years and a reduced
amount for the remainder of their life, assuming they live past the 10 years.
Payments during the first 10 years are guaranteed whether or not the retiree
lives for that period; or
• Retirees may elect to receive benefits only over the retiree's lifetime.
A retiree may not have to elect an option until retirement; this makes ultimate
cash benefits difficult to estimate. Past experience may be helpful in estimating
what proportion of employees will select specific benefit packages. These estimates can then be used to estimate the expected ultimate cash outflows to be
paid to all retirees and their survivors.
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Employee Group Characteristics
In general, actuaries determine the effect of employee group variables on estimated ultimate pension benefits. Actuarial assumptions are used to estimate ultimate pension benefits. Those assumptions relating to the characteristics of the
employee group include:
• Mortality rates
• Employee turnover or withdrawal rates
• Anticipated salary levels
• Anticipated retirement ages
Some measures of these assumptions are predictable and have been quantified
in tables. Others, not related to past experience, require the judgment of an actuary to arrive at a reasonable measure.
Mortality rates. Obviously, the longer a retiree lives, the more he or she will collect. In determining the total amount to be paid to retirees, an estimate is needed
of how many employees will live to retirement age, and how long such retirees
will live after retirement. Extensive studies of mortality rates have shown that
men have a shorter life expectancy than women, but that life expectancy is also
influenced by such factors as:
• The geographic area in which the employee lives and works.
• The socio-economic class of the employee.
• The occupation of the employee.
As a result, the more that is known about the covered employee group, the more precise the mortality estimate can be. In general, because of the wealth of information
available, mortality rates do not present a significant problem for the actuary.
Mortality rates are constantly changing. Events or circumstances outside the control of the employer may have a significant impact on estimated life spans and,
therefore, change the mortality rate factor used in estimating the total pension
benefits to be paid. The effects of such changes are discussed in the section on
actuarial gains and losses.
Employee turnover or withdrawal. As with mortality rates, past experience is
probably the best indicator of the proportion of current employees that will leave
before they earn the right to collect any future pension benefits. Employees may
leave of their own accord or at the request of the employer; the proportion leaving
would be dependent on factors such as sex, age, marital status, education, occupation, organizational structure of the employer, length of service, and plan vesting provisions.
In addition to predictable turnover, there can be significant short-term or onetime shifts in employee groups caused by other events such as plant closings,
relocations, mergers, or layoffs. Only in rare situations will these actions be predictable in advance. These events are usually not taken into account in estimating
the ultimate cash outflows.
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Salary level assumptions. Most pension plans base the amount of the benefit
on some factor related to an employee's salary level, and estimate an amount to
be included in computing the pension benefit. Several actuarial cost methods do
not use assumptions about future salary levels in allocating pension expense to
accounting periods; however, in those methods some estimate of a salary factor
is needed to estimate the ultimate cash outflow.
Environmental Characteristics
Certain environmental assumptions affect other actuarial assumptions. For instance, when estimating the ultimate cash outflow for a given pension plan
where benefits are based on an ending average salary level, an estimate of
ending average salary level is needed. That number will, in turn, be affected by
other environmental factors such as rates of inflation, local cost of living
amounts, unionization of the work force, and other labor supply factors.
Investment return on fund assets is a critical factor in determining the cash required to be provided by the employer. Plan funds invested generate investment
income which, in turn, reduces the amount needed to be funded by the employer;
the higher the investment return, the lower the amount required from the
employer.
Many other factors affect pension costs, including:
• Administrative expenses of the pension plan.
• Investment advisors' fees for the management of the plan investments.
• Gains or losses on sale of plan investments.
• Changes in market values of the portfolio.
The ABC Company
To indicate how these and other variables interrelate in funding and accounting
for pensions, a series of simple integrated examples is used in this booklet. The
examples are based on an employee group of the ABC Company covered by a
defined benefit pension plan; the employee group and the pension plan have the
following characteristics:
• The covered employee group consists of 50 men and 50 women.
• Average age of the males in the employee group is 45; average age of the
females in the group is 40.
• Historically, turnover has been low, estimated at 1% per year.
• Individual pension benefits are computed as follows:
o Annual pension benefit = A x B, where,
A = 50% of average compensation for the last three years of employment,
B = vested percentage.

15

• Vesting is provided for by the following schedule:
Years of
Service
5
6
7
8
9
10
11
12
13
14
15 or more
•
o
o
o

Vested
Percentage
25%
30%
35%
40%
45%
50%
60%
70%
80%
90%
100%

Mortality estimates are as follows:
Average life expectancy for a man is 74-3/12 years.
Average life expectancy for a woman is 78-6/12 years.
4% of any group of males and 2% of any group of females in this occupation,
geographic area, socio-economic class, and average age will die before
retirement.

• Currently a man's average salary is $15,300 and a woman's average salary is
$10,450; both are expected to increase at the rate of 6% per year.
• The pension plan does not provide for early retirement options.
• The plan offers a 50% annuity option whereby an employee can elect to receive
80% of the normal pension benefit in exchange for the surviving spouse receiving 40% of the employee's normal retirement benefits after one spouse dies.
Historically, no females have selected this option while 70% of the males have
selected this option.
• Wives are on average one year younger than their husbands.
Given these variables, one estimate of the expected annual pension benefits to
be paid to retirees is computed as shown in Exhibit II:
Exhibit II—ABC Company: Expected Annual Pension Benefit per Average
Employee
Male

Female

Current average salary
Increment at 6% per year to retirement
Ending salary level

$15,300
31,000
$46,300

$10,450
31,900
$42,350

Average salary for last 3 years of employment

$44,000

$40,000

Pension Benefit
A - 50% of average salary
B = vesting percentage
Annual pension benefit

$22,000
100%
$22,000

$20,000
100%
$20,000
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Given the amounts in Exhibit II, Exhibit III summarizes the anticipated pension
payments per average retiree, and in total.
Exhibit Ill—ABC Company: Expected Pension Payments per Average
Employee and in Total
Male
Years
Age
Straight
Annuity
Retired
Retiree
Spouse
Retirement (30%) Option (70%)
Female
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

66
67
68
69
70
71
72
73
74
75
76
77
78
79

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

Total
Anticipated percentage
accepting option
Proportionate retirement
benefit

$ 22,000
22,000
22,000
22,000
22,000
22,000
22,000
22,000
22,000
5,500

$ 17,600
17,600
17,600
17,600
17,600
17,600
17,600
17,600
17,600
11,000
8,800
8,800
8,800
8,800
4,400

$ 20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
10,000

203,500

209,000

270,000

70%

30%

$146,300

$ 61,050

Anticipated ultimate cash
outflow:
Male
Female

100%
$270,000

$207,350
$270,000

Estimated number of retirees:
Female

Total

50
(2)
(9)

50
(1)
(12)

100
(3)
(21)

39

37

76

Male
Current number
Preretirement mortality
Turnover
Estimated number of
retirees
Estimated ultimate cash outflow:
Anticipated cash outflow
per retiree
Estimated number of
retirees
Estimated total ultimate
cash outflow

$

207,350

$

270,000

39

37

76

$8,086,650

$9,990,000

$18,076,650
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These computations have been oversimplified to demonstrate the impact of the
variables entering into the computation of the ultimate cash outflow. Among the
factors not considered in this example are:
• Pension benefits for employees replacing those employees that leave the
company before retirement.
• Partial vesting of employees.
• Portability of vested pension benefits for those employees that leave before
retirement but after vesting.
Additionally, there are many alternative methods of computation. Some actuaries
may ignore employee turnover or preretirement mortality because it may be insignificant when consideration is given to the replacement of lost employees and to
the lack of provision for increases in the size of the labor force. Other actuaries
may factor in a variable for increasing life expectancies. Even though males are
presently expected to live to age 74¼, with continued improvements in medical
technology and self-care, that life expectancy is expected to increase. And still
other actuaries may anticipate a change in the retirement age; the retirement age
may be higher or lower depending on the characteristics of the particular work force.
In any event, an amount is arrived at which represents today's "best estimate" of
the amount of pension payments, in absolute dollars, that will be paid in the
future to today's employee group. Next, the amount which must be set aside by
the retirement date to ensure that funds will be available when the pension payments are due must be estimated.
Given the assumptions in Exhibit III, for each female retiree, assuming pension
benefits are to be paid monthly and that an appropriate discount rate (estimated
long-term rate of return on pension fund assets invested) is 8%, the present value
at retirement date of the future stream of retirement benefits is $164,800. If that
amount is set aside by retirement date and subsequently earns 8% per year until
paid out, no additional funding will be required for the average female of this
specific employee group who retires at age 65 and dies at age 781½. This is
demonstrated in Exhibit IV.
Exhibit IV—ABC Company: Pension Fund Earnings and Payments to an
Average Female Employee from Retirement Until Death
Retiree's
Age at
Year End
66
67
68
69
70
71
72
73
74
75
76
77
78
78½
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Beginning
Fund

8%
Income

Pension
Payments

Ending
Fund

$164,800
157,724
150,066
141,771
132,788
123,060
112,524
101,113
88,756
75,372
60,878
45,181
28,182
9,771

$12,924
12,342
11,705
11,017
10,272
9,464
8,589
7,643
6,616
5,506
4,303
3,001
1,589
229

$20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
10,000

$157,724
150,066
141,771
132,788
123,060
112,524
101,113
88,756
75,372
60,878
45,181
28,182
9,771
0

When this estimate is expanded to cover all employees expected to receive pension benefits, an amount which should be set aside by retirement date for all employees results. A systematic cashflow pattern to accumulate that amount must
be determined, given that:
• During the time the required amount is being accumulated, the invested funds
are also earning a return.
• Employees reach age 65 on various dates; each must be adequately funded at
retirement.
Various cashflow patterns designed to meet that requirement are discussed next.

Estimating and Allocating Periodic Cashflow
Actuarial Cost Methods
Actuarial cost methods are used to design a system of employer contributions
and interest which should accumulate to the necessary amount by the proper
time. The total of the employer contributions are then assigned, under the actuarial cost method in use, to individual periods subsequent to the inception of the
plan. Generally, these costs, called normal costs, represent that year's portion of
the employer's cost, exclusive of past service cost, which will result in funding
the anticipated pension benefits.
The accumulation during the period of employment generally comes from two
sources:
• Employer contributions
• Earnings on invested pension fund assets (interest)
In this section, attention is focused on funding (employer contributions to) a pension plan rather than determining the amount of pension expense to be reported
in the financial statements. That is the subject of a later section.
Attribution is the process of assigning pension costs to periods of employee service; two broad classes are: (1) benefit methods; and (2) cost methods.
Benefit Methods
Under benefit methods, a unit of retirement benefit is assigned to each year of
employee service and the present value of that unit of benefit is computed. The
three primary ways to assign a benefit to each year of employee service are:
• Accumulated benefits method—Benefits earned to date are based on the
benefit formula in the pension plan and the relevant factors related to the employee's history of pay and service. For instance, in the ABC Company example,
an average female employee has a 25-year employment period, and the pension plan states the annual pension benefit will be equal to 50% of the average
salary earned in the last three years. At the end of the sixth year of employment,
the average female employee has earned 24% (6 years of employment
25
years of anticipated total employment) of a pension benefit equal to 50% of the
average of the salaries earned in years 4, 5 and 6, the most recent three years.

19

• Benefit/compensation method— Each period is assigned a benefit based on
the relationship between the compensation earned in that period and the estimated total career compensation to be earned. For example, if an average
female employee of the ABC Company is expected to earn $573,600 over her
career, and after retirement receive an annual pension benefit of $20,000, then
year 15, during which she earns $23,650, would be assigned $825
($23,650/$573,600 x $20,000) in pension benefits under this method.
• Benefit/years of service method— Each period is assigned an equal benefit.
For example, in the ABC Company, the average female employee will work for
25 years and earn a $20,000 per year pension benefit. Therefore, under this
method, each year would be assigned an $800 benefit.
Cost Methods
Under cost methods, a portion of the present value of projected pension benefits
is attributed as pension cost directly to each year of employee service based on
conditions existing at that time. There are two specific actuarial cost methods
included in the broad class of cost methods:
• Cost/compensation method— Benefits are attributed to periods so that the
percentage of pension cost to compensation is the same for each period. For an
average female employee of the ABC Company, that amounts to 11.4% of
compensation.
• Cost/years of service method— Benefits are attributed so that the total estimated cost is divided equally between the years of service. In the ABC Company example, for the average female employee, a deposit of $2,087 at the
beginning of each year of employment, with a rate of return of 8%, will result in
the accumulation of $164,800 by retirement.
Additionally, other specific actuarial cost methods may be grouped within these
broad classes. The Appendix contains a listing and brief description of those
methods which have gained acceptability.
Comparison of Actuarial Cost Methods
Exhibit V illustrates the effects on annual contributions (funding patterns) and resulting fund balances under each of the five methods for the average female employee in the ABC Company.
The differences inherent in these actuarial cost methods are graphically illustrated in
Exhibit VI.
Exhibit VI clearly shows that the benefit methods defer employer contributions to
the latter half of the covered employee's service life. Accordingly, the pension
fund balances (as was seen in Exhibit I) accumulate at a slower rate in earlier
years and accelerate in later years. Because the employer contributions are cash
payments, many companies, especially young and growing companies, might
want to adopt a benefit method; and, of course, the most favorable one in that respect is the accumulated benefits method. The pitfall is that in a mature plan, or
one in which the covered population is aging, pension contributions may become
onerous when the economics of the enterprise may be flat or stagnating.
If pension expense were to follow actuarial cost methods (as is common now),
again the benefit methods would tend to defer more of the pension costs to the
future than would either of the cost methods. There is no a priori reason, however,
for that dependency; pension expense should no more depend on cash payments
20
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Annual contribution
Pension fund balance

Cost/Year of Service Method

Annual contribution
Pension fund balance

Cost/Compensation Method

Annual contribution
Pension fund balance

Benefit/Years of Service Method

Annual contribution
Pension fund balance

Benefit/Compensation Method

Accumulated Benefits
Method
Annual contribution
Pension fund balance

2,087
2,254

1,193
1,289

963
1,040

438
473

$ 251
272

Year 1

2,087
4,689

1,267
2,761

1,040
2,245

503
1,055

$ 288
605

Year 2

2,087
7,318

1,342
4,431

1,123
3,638

575
1,760

$ 330
1,009

Year 3

$

2,087
10,158

1,422
6,320

1,213
5,238

658
2,611

417
1,541

Year 4

$

2,087
13,225

1,507
8,454

1,310
7,072

753
3,634

500 $
2,204

Year 5

Year 15

2,087
32,657

2,015
23,730

1,924
20,781

1,480
12,481

2,087
61,208

2,701
49,988

2,827
45,801

2,914
32,372

1,206 $ 2,847
8,659
25,553

Year 10

Year 25

2,087
103,159

3,614
93,704

4,154
89,728

5,730
75,184

2,087
164,800

4,836
164,800

6,104
164,800

11,266
164,800

$ 6,458 $ 14,405
67,034 164,800

Year 20

Exhibit V—ABC Company: Comparison of the Effects on Annual Contributions and Pension Fund Balances of
Various Actuarial Cost Methods for an Average Female Employee

Exhibit VI—ABC Company: Annual Contributions Required Using Various Actuarial
Cost Methods for an Average Female Employee

Annual
Contribution

$15,000
Accumulated Benefits Method

14,500
14,000
13,500
13,000
12,500
12,000
11,500
11,000
10,500

Benefit/Compensation Method

10,000
9,500
9,000
8,500
8,000
7,500
7,000
6,500

Benefit/
Years of
Service
Method

6,000
5,500
5,000
4,500
4,000
3,500

Cost/
Compensation
Method

3,000
2,500
2,000
1,500

Cost/Years of
Service Method

1,000
500

Years in Plan
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than depreciation expense depends on payments for the asset. Also, pension expense need not depend on the investment rate of return any more than depreciation depends on sinking funds. Accordingly, it should be feasible to establish expense patterns such as straight-line (cost/years of service method) or constant
percentage of wages and salaries of covered employees (cost/compensation
method) if a reasonable basis is found in the particular company without regard
to the funding patterns.
In any event, the funding patterns illustrated in Exhibit VI should be studied carefully in order that the employer may be able to make pertinent decisions about
the company's pension plan; and, in order to anticipate pension obligations as
they mature.
Rate of Return on Fund Investments
Given these various actuarial cost methods, certain assumptions must still be
made which will affect the periodic cost of the plan. The most important of these
is an assumed rate of return on fund investments.
A return of 8%, the assumed expected annual rate of return on invested pension
fund assets, is built into the computation of periodic pension cost in the example
given in Exhibit V. Obviously, the lower the rate of return, the lower the investment income portion of the ultimate pension benefit, and the higher the level of
employer pension funding needed to accumulate the necessary amount.
An informal review of the interest rates used in pension fund actuarial assumptions reported in annual financial statements by certain publicly held companies
showed that the assumed rate of return ranged from 4% to 12½%. Over a period
of time, a minor difference in the rate of return assumption will have a significant
effect on the required pension fund balance. For instance, for an average female
employee of the ABC Company, given an 8% rate of return, a pension fund of
$164,800 was required to be accumulated by retirement age in order to fund all
anticipated pension benefit payments. For that same employee, if the assumed
rate of return were increased to 12%, only $133,417 would have to be accumulated by retirement, and if the rate were reduced to 4%, a whopping $208,364
would have to be accumulated. In general, the higher the assumed rate of return
the lower the required accumulated pension fund and, therefore, the lower the required level of employer contributions.
Exhibit VII shows the annual contributions required for an average female employee of the ABC Company under the accumulated benefits method with various
assumed rates of return.
Past Service Costs
A second factor which affects the periodic funding pattern is the treatment of past service cost. Past service cost is the pension cost assigned, under the particular cost
method being used, to the years of employment prior to the inception of a pension
plan. For example, if, instead of initiating the pension plan when the female employee
is 40 years of age, the pension plan is adopted when that employee is 45 years of age
with 5 years of service, a past service obligation is created. Given the facts in the exam-
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Exhibit VII—ABC Company: Annual Contributions Using the Accumulated Benefits
Method for an Average Female Employee—Impact of Various Rates of Return
Annual
Contributions

$16,000

15,000

14,000

13,000

12,000

11,000

4% Rate of Return

10,000
6% Rate of Return
9,000

8,000

7,000

6,000

5,000

4,000
8% Rate of Return
3,000

2,000
12% Rate of Return
1,000

Years in Plan
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ple, and if the accumulated benefits method with an 8% rate of return were used, the
past service amount would be $2,204. That amount must then be included in future
pension contributions in a rational and systematic manner.
APB Opinion No. 8 permits an amortization period from 10 to 40 years, or the
periodic pension expense can be computed as if the funding period were the remaining service life of the employee. Obviously, the shorter the amortization
period or period of remaining service, the higher will be the periodic pension
funding requirement.
Rate of return assumptions and amortization periods can also be related to other
accounting policies of the employer. For example, it may be consistent for an
employer that uses accelerated depreciation and LIFO inventory costing methods
to amortize past service costs over a short period of time. Alternatively, a growing
company, might use a longer amortization period and assume a higher rate of
return on fund investments; these would tend to defer pension costs to the
future when operations will be larger and more significant.
These kinds of considerations also can be applied to the choice of the actuarial
cost method. The use of the cost methods is generally more conservative in that
more expense is recognized in earlier periods than with the benefit methods.
Regardless of which actuarial cost method is selected or which actuarial assumptions are chosen, a fund will be accumulated. If actual performance differs from
assumed performance for any of the actuarial assumptions made, an incorrect
amount of cash will be accumulated. To avoid major funding deficiencies (or surpluses) at retirement date, the amount funded for future pension benefits must
be closely monitored over time so that adjustments can be made to future
employer contributions in order to arrive at the correct fund total. Such monitoring, and the resultant adjustments, are considered next.

Actuarial Gains and Losses
The only thing certain about actuarial assumptions is that none will be completely
accurate; over time, actual experience will differ from assumed amounts.
APB Opinion No. 8 cites the following types of actuarial gains (losses):
• Deviations between actual prior experience and the actuarial assumptions
used.
• Changes in actuarial assumptions about future events.
A n example of each type of actuarial gain (loss) is given by the following situation
based on the ABC Company data:
• A female retiree dies at age 77 instead of living to the anticipated age of 7814.
The deviation between actual experience and the actuarial assumption is
"favorable" with respect to the pension plan, and an actuarial gain of $28,182
is realized. That amount represents the pension plan assets allocated to pay the
employee's retirement benefits from age 77 to age 7 8 ½ (see Exhibit IV).
• If it is decided, on the basis of additional experience, that the overall life expectancy for females in this employee group is only to age 77 and that the actuarial assumption should be changed, when that change is made it will
reduce the amount of the fund which should be available for each female retiree. The reduction in the overall funding level is an actuarial gain due to
changes in actuarial assumptions about future events.
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Some of the more common actuarial gains or losses arise from differences between actual and assumed rates of return. Exhibit V presented a comparison of
the effects of various actuarial cost methods on the ABC Company pension fund
which assumed an interest rate of 8%. If in year 15 the actual rate of return is
10%, at the end of that year, using the cost/years of service method the pension
fund balance would be $62,341 instead of $61,208. The $1,133 difference is an
actuarial gain.
Other actuarial gains or losses could result from changes in any of the actuarial
assumptions used in the computation of ultimate cash outflow projections or in
the periodic pension funding requirements, including changes in:
• Salary level assumptions
• Employee turnover assumptions
• Retirement age assumptions
Disposition of Actuarial Gains and Losses
Actuarial gains and losses are inevitable because assumptions are inherent in the
long run pension funding process. Differences of opinion exist, however, as to
what mechanism should be used to reflect the occurrence of actuarial gains and
losses in periodic pension funding provisions.
The major alternatives are summarized as follows:
• Immediate adjustment— Recognize the impact of actuarial gains and losses
in the period in which the gains and losses occur. This procedure keeps all
funding goals on target and allows for firm predictions of the dates that various
funding levels will be reached. It means, however, that periodic funding
amounts may fluctuate significantly and erratically which may cause cash
budgeting problems for the employer.
• Spreading adjustment—The contributions are adjusted over some future
period. This reflects the long run nature of pension arrangements and minimizes the immediate fluctuations in cashflow, but it also tends to obscure the
overall impact of variations from, or changes in, actuarial assumptions.
• No adjustment— Under this method, no adjustment to periodic contributions
is made; instead, the remaining period for which contributions must be made
to the pension fund is changed. Actuarial gains reduce the period and actuarial
losses increase the period.
• Segregate adjustments— Segregate the overall actuarial gain or loss amount
into components, analyze the components, and treat each component according to the most appropriate of the above methods. For example, actuarial gains
resulting from excessive withdrawal of employees from the plan would be immediately recognized; and, actuarial gains caused by a change in the actuarial
assumptions relating to life expectancies would be spread over a number of
future years. Critics of this method assert that additional recordkeeping costs
may not justify the benefits received.
Exhibit VIII illustrates the effect on periodic pension funding, investment income,
and pension fund balances under the cost/years of service method for three cur-
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rently acceptable methods of accounting for actuarial gains or losses using the
data of Exhibit V and an actual rate of return of 10% in year 15. The example assumes that in all other years the actual interest earned was equal to the 8% assumption and that contributions were made at the beginning of the year. If the
actuarial gain in year 15 is not recognized, contributions will continue at $2,087
per year, and the pension fund will accumulate to $104,823 by the end of year 20
and to more than the required $164,800 by the end of year 25, the retirement
date. If the immediate recognition method is used, a one-time reduced contribution of $954 is made in the first year after the gain (year 16) and, thereafter, the
normal contributions of $2,087 are resumed. If the actuarial gain is amortized
over five years, reduced contributions of $1,824 are made for five years and,
thereafter, the normal contributions of $2,087 are resumed. The impact of the
gain in any one year is heaviest under the immediate recognition basis.
The criticalness of the funding assumption is illustrated in Exhibit IX. The pension
fund has been accumulated on the basis of an 8% return. If in year 15 and thereafter the actual rate of return is 10%, then the pension fund amount required at
date of retirement is $147,860. The pension fund balance at the end of year 15 is
already $62,341; invested at 10% this balance will accumulate to $161,696 at
the end of year 25, the retirement date. Accordingly, no additional contributions
would be required if the rate assumption were changed to the actual rate, 10%;
conversely, if the assumption of 8% as the rate of return is not changed, the pension fund would be overfunded by $16,940 ($164,800 - $147,860).
Although current practice permits accounting for actuarial gains and losses by
any of these methods, it may be desirable for the accounting for pension plans to
be consistent with the other accounting and operating policies of the employer.
For example, an employer that utilizes the cost/years of service method, conservative investment return assumptions, and amortization of past service cost over
a short period should probably not adopt the "no adjustment" method of accounting for actuarial losses, but could adopt that method for actuarial gains. The overall impact of each alternative of accounting for actuarial gains and losses should
be considered before a specific method is adopted.

Accounting for Pension Expense
Currently, no liability is recorded, in accordance with generally accepted accounting principles, by an employer for the ultimate cash outflow for benefits to employees in a pension plan. Instead, a pension arrangement is treated as a longterm executory transaction whereby the employee is to render future service to
the company as one part of the transaction, and the employer promises to provide
future pension benefits as the reciprocal part of the transaction. APB Opinion No.
8 specifies that any one of five actuarial methods generally used for pension funding is also acceptable for financial accounting purposes. There is no requirement
that the actuarial method used for funding be the same as the method used for
financial reporting. Paragraph 17 of Opinion No. 8 states that "the (Accounting
Principles) Board believes that the annual provision for pension cost should be
based on an accounting method that uses an acceptable actuarial cost method."
The Opinion later defines "acceptable actuarial cost method" as follows:
To be acceptable for determining costs for accounting purposes, an actuarial
cost method should be rational and systematic and should be consistently
applied so that it results in a reasonable measure of pension cost from year
to year.
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Add: Contributions
Investment income
Ending pension fund balance

Year 20:

Add: Contributions
Investment income
Ending pension fund balance

Year 19:

Add: Contributions
Investment income
Ending pension fund balance

Year 18:

Add: Contributions
Invesment income
Ending pension fund balance

Year 17:

Add: Contributions
Investment income
Ending pension fund balance

Year 16:

Beginning pension fund balance
Add: Contributions
Invesment income
Ending pension fund balance

Year 15:

2,087
7,641
$103,159

2,087
6,921
93,431

2,087
6,254
84,423

2,087
5,636
76,082

2,087
5,064
68,359

54,587
2,087
4,534
61,208

Based on
an Expected
8% Rate
of Return

2,087
7,641
$103,159

2,087
6,921
93,431

2,087
6,254
84,423

2,087
5,636
76,082

954
5,064
68,359

54,587
2,087
5,667
62,341

1,824
7,642
$103,159

1,824
6,941
93,693

1,824
6,292
84,928

1,824
5,690
76,812

1,824
5,133
69,298

54,587
2,087
5,667
62,341

2,087
7,765
$104,823

2,087
7,035
94,971

2,087
6,359
85,849

2,087
5,734
77,403

2,087
5,154
69,582

54,587
2,087
5,667
62,341

Based on the Actual 70% Rate of Return
in Year 15, with the Actuarial Gain:
Given
Amortized
Not
Immediate
Over
Recognized
Recognition
5 Years

Exhibit VIII—ABC Company: Comparison of the Effects on Annual Contributions, Investment Income, and Fund
Balances Using Different Methods of Accounting for Actuarial Gains and Losses

Exhibit IX—ABC Company: Effect on Annual Contributions of a Change in
the Rate of Return on Pension Fund Investments from 8% to 10%

Based on
an Expected
8% Rate
of Return

Based on
a Change to
an Actual
10% Rate
of Return

Year 15:
Beginning pension fund balance
Add: Contributions
Investment income
Ending pension fund balance

$ 54,587
2,087
4,534
61,208

54,587
2,087
5,667
62,341

2,087
5,064
68,359

6,234
68,575

2,087
5,636
76,082

6,857
75,432

2,087
6,254
84,423

7,543
82,975

2,087
6,921
93,431

8,298
91,273

2,087
7,641
$103,159

9,127
$100,400

Year 16:
Add: Contributions
Investment income
Ending pension fund balance
Year 17:
Add: Contributions
Investment income
Ending pension fund balance
Year 18:
Add: Contributions
Investment income
Ending pension fund balance
Year 19:
Add: Contributions
Investment income
Ending pension fund balance
Year 20:
Add: Contributions
Investment income
Ending pension fund balance
Year 25:
Beginning pension fund balance
Add: Contributions
Investment income
Ending pension fund balance

$150,505
2,087
12,208
$164,800

$146,996
14,700
$161,696
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As a result of such general requirements, financial reporting by employers for
pensions has varied widely; obviously, combinations of funding practices, actuarial assumptions, and methods available for the disposition of actuarial gains and
losses result in great diversity in reported pension expense. Acceptance of various
funding methods for financial reporting purposes results, in effect, in actuarial
funding practices dictating the financial reporting.
The acceptability of using various actuarial cost methods for financial accounting
purposes, and the acceptability of not recording the overall pension obligation
plan have increasingly been questioned. The following questions are relevant:
• What part, if any, of the obligation to provide for future pension benefits to employees should be recognized as a liability in the employer's balance sheet?
o What part, if any, of the employer's obligation meets the accounting definition
of a liability?
o What part of that liability, if any, is sufficiently certain and measurable to be
recorded as a liability in the employer's balance sheet?
• What amount should be recognized as pension expense in the employer's
income statement?
• How should the cost of pensions be attributed to periods of employee service?
Liability Recognition
An answer to the first question requires an accounting definition of a liability.
FASB Statement of Financial Accounting Concepts No. 3, Elements of Financial
Statements of Business Enterprises, dated December 1980, defines liabilities as:
... probable future sacrificies of economic benefits arising from present obligations of a particular entity to transfer assets or provide services to other
entities in the future as a result of past transactions or events.
For pension accounting, the key in this definition is the identification of the transaction or event which results in the obligation. Six alternative events may be considered to trigger such recognition:
• The benefit is paid or becomes due to the retiree.
o Recording a liability for benefits when they become due is essentially "payas-you-go" accounting; it avoids all allocation and measurement problems because no amounts need be recorded until they are due and the precise
amounts known. Critics believe this method would not produce relevant information because it ignores the existence of a significant employer obligation
until it has matured.
• The employee retires.
o Recording an overall pension liability when an employee retires would eliminate some measurement problems because it would be known that the employee lived long enough to retire. How long the employee will live after retirement, however, still presents a measurement problem. It is argued by some
that this method also may produce irrelevant information because it ignores
the fact that the pension plan is an exchange arrangement and that as an employee approaches retirement the probability increases that the employee will
collect some retirement benefits and, accordingly, that the employer has an
obligation.
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• The benefits vest.
o Recording a liability at the date of vesting reflects the premise that vesting is
the event that obligates the employer. Nonvested benefits are contingent upon
a future event—the period of service sufficient for vesting. Critics of the vesting
event view maintain that the employee turnover assumptions used to estimate
the ultimate cashflow take this vesting contingency into account, and that
vesting is no more sigificant an event than is living to the retirement date. They
maintain that the probabilities of each event can be, and are, built into the actuarial assumptions used for periodic pension cost computations.
• The employer becomes legally bound to provide benefits.
o Recording a liability only when the employer becomes legally obligated is
based on the premise that an avoidable liability is not a recognizable liability.
Critics of this view argue that termination of the pension plan is not normally
contemplated by a going concern.
• The employer contributes to a plan.
o Recording a liability when cash contributions are made to a plan depends on
another basic issue: Is the liability to the pension plan or to the employee? If it
is a liability to the pension plan, then the ERISA minimum funding requirements represent the employer's obligation. If it is a liability to the employee,
then actuarial cost methods appropriately should reflect the long-term pension
arrangement.
• The employee renders service.
o Recording pension expense as the employee renders service reflects the longterm nature of the pension arrangement and attempts to match the costs (compensation for labor services) with the periods of the benefits received from
labor services. In addition to arguing that the existence of the pension plan and
a covered group of employees makes the overall liability probable and measurable, critics of this view argue that various contingencies need to be overcome before pension payments will actually be paid, and that it is difficult, if
not impossible, to attribute specific pension benefits to specific periods of employee service.
Pension Expense—Recognition and Attribution
Despite these difficulties, rendering of service by the employee has been accepted, generally, as the event which triggers the incurrence of a pension obligation. Whether this obligation is a liability in the accounting sense is undecided at
present. Pensions are considered to be deferred compensation arrangements
and, as such, represent an element of an overall compensation plan. Compensation is considered, in effect, to be one side of a transaction whereby the employee
receives compensation in exchange for labor. A fundamental pension accounting
problem is then one of measurement, valuing or otherwise determining the
amount, in any given period, of the cost of employee service.
Cost/compensation and cost/years of service methods (cost methods) project
future benefits to employees, and systematically allocate total amounts to periods
of employee service. The three benefit methods (accumulated benefits, benefit/compensation and benefit/years of service) account for the benefits earned to
date.
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32
1,193

2,087

Cost/Years of Service
Method

963

438

$ 251

Method

Cost/Compensation

Method

Benefit/Years of Service

Method

Benefit/Compensation

Method

Accumulated Benefits

Year

1

2,087

1,267

1,040

503

$ 288

Year 2

2,087

1,342

1,123

575

$ 330

Year 3

2,087

1,422

1,213

658

$ 417

Year 4

2,087

1,507

1,310

753

$ 500

Year 5

2,087

2,015

1,924

1,480

$1,206

Year 10

2,087

2,701

2,827

2,914

$2,847

Year 15

2,087

3,614

4,154

5,730

$6,458

Year 25

2,087

4,836

6,104

11,266

$14,405

Year 20

Exhibit X—ABC Company: Comparison of the Effects on Pension Expense of Various Actuarial Cost Methods
for an Average Female Employee

Cost and projected benefit methods are based on the premise that ultimate pension benefits are both probable and measurable. Therefore, the total probable
amount should be recognized in a systematic and rational manner over the
period of employee service. The accumulated benefits method is based on the
premise that only benefits earned are probable of payment at any given date.
Future increases in the amounts of benefits earned up to the total projected are
contingent upon the employee working for a longer period and earning at higher
rates. Those contingencies, it is considered, can only be resolved by the future
service of that employee.
If one of the benefit methods is accepted as the most valid, its application
reduces the problems associated with allocations because the pension expense
is a direct measure of the change in pension obligation. The obligation, in turn, is
determined by reference to the terms of the pension plan and the actuarial assumptions about future events.
If, on the other hand, one of the cost methods is accepted as the most valid, significant measurement problems still exist in the allocation of the pension expense
to periods of employee service. Cost methods represent the different methods of
allocation currently permitted; these allocations are based on approximations of
the actual measure of the exchange transaction.
Extensive examples of the computation and allocation of pension expense are
not given here because the pension expense resulting from the use of each of the
five actuarial cost methods is the same in amount as that computed (or allocated)
for funding. Exhibit X gives the pension expense under each of the methods for
the first five years and the 10th, 15th, 20th and 25th year. Similarly, changes in
pension expense because of changes in assumptions can be approximated from
the relevant exhibits given for funding.
Accounting for the cost of pension plans should be based on sound accounting
reasoning applied to arrangements incorporated in pension plan agreements and
need not reflect funding practices. In addition, accounting for pensions should be
consistent with accounting policies in other related areas. Issues that must be resolved before sound pension accounting can be prescribed have been raised in
this booklet. In essence, if a pension arrangement is a fair exchange between the
employer and its employees, the fundamental accounting consideration is one of
measuring, valuing, or otherwise determining the amount of the exchange occurring in the current period or before a reporting date. Many solutions, each with
varying degrees of conceptual and practical support, exist.
This booklet was designed to heighten the reader's awareness of the impact of
the variables that enter into the determination of pension costs for financial
reporting and for funding purposes, to demonstrate the variety of currently acceptable alternatives, and to present some of the conceptual issues of accounting
by employers for postemployment benefits.
Experiments using real data for each of the alternative methods discussed in this
booklet should be undertaken by companies as soon as possible in order to evaluate the impact of the alternatives on the financial statements of the enterprise,
and the results used in comments to the FASB and other standard-setting organizations. Deloitte Haskins & Sells stands ready to assist its clients and others in
these important endeavors.
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Appendix
The following actuarial cost methods have gained general acceptability in
practice:
• Accrued benefit cost method— Unit credit method. This is a benefit method
whereby pension benefits are funded as they accrue. Similar to the accumulated benefits method, normal cost under the unit credit method is the present
value of the future pension benefits credited to the employee for service in that
period. Past service cost is computed separately and is considered to be a
separate component of the required annual contribution.
• Projected benefit cost methods. These four cost methods assign the entire
cost of an employee's projected benefit to past, present and future periods.
o Entry age normal method. Normal costs are computed assuming that all employees enter the pension plan at the earliest eligible date and all contributions
are based on that date. If there is a past service cost associated with the adoption of a plan, it is amortized as a separate component of the annual
contribution.
o Individual level premium method. This method assigns pension costs in level
amounts or level percentages of salary over the period from inception of the
plan or entry into the plan to retirement. Past service cost is not treated as a
separate component of the annual contribution.
o Aggregate method. This method is similar to the individual level premium
method except that an aggregate amount of past service cost is computed at
the inception of the plan and amortized over the average future length of service of the covered employee group.
o Attained age normal method. This method is similar to the two prior methods
except that past service cost is computed as if the unit credit method were
used and is recognized separately in the determination of an annual
contribution.
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